Muscular nitric oxide synthase (muNOS) and utrophin.
Duchenne muscular dystrophy (DMD), the severe X-linked recessive disorder which results in progressive muscle degeneration, is due to a lack of dystrophin, a membrane cytoskeletal protein. Three types of treatment are envisaged: pharmacological (glucocorticoid), myoblast transplantation, and gene therapy. An alternative to the pharmacological approach is to compensate for dystrophin loss by the upregulation of another cytoskeletal protein, utrophin. Utrophin and dystrophin are part of a complex of proteins and glycoproteins, which links the basal lamina to the cytoskeleton, thus ensuring the stability of the muscle membrane. One protein of the complex, syntrophin, is associated with a muscular isoform of the neuronal nitric oxide synthase (nNOS). We have demonstrated an overexpression of utrophin, visualised by immunofluorescence and quantified by Western blotting, in normal myotubes and in mdx (the animal model of DMD) myotubes, as in normal (C57) and mdx mice, both treated with nitric oxide (NO) donor or L-arginine, the NOS substrate. There is evidence that utrophin may be capable of performing the same cellular functions as dystrophin and may functionally compensate for its lack. Thus, we propose to use NO donors, as palliative treatment of Duchenne and Becker muscular dystrophies, pending, or in combination with, gene and/or cellular therapy. Discussion has focussed on the various isoforms of NOS that could be implicated in the regeneration process. Dystrophic and healthy muscles respond to treatment, suggesting that although NOS is delocalised in the cytoplasm in the case of DMD, it conserves substantial activity. eNOS present in mitochondria and iNOS present in cytoplasm and the neuromuscular junction could also be activated. Lastly, production of NO by endothelial NOS of the capillaries would also be beneficial through increased supply of metabolites and oxygen to the muscles.